The connective tissue breakdown in periodontitis is thought to be the result of activation of host cells by inflammatory mediators like arachidonic acid metabolites, cytokines which in turn can trigger the resorption of alveolar bone and the generation of proteases that degrade extracellular matrix, resulting in tissue destruction.\[[@ref1]\] Metzincins are family multidomain zinc (II)-dependent endopeptidase, includes metalloproteases such as matrix metalloproteases (MMPs), a disintegrin and metalloproteases (ADAMs), the ADAMs with a thrombospondin-like motifs.\[[@ref2]\]

A disintegrin and a metalloproteinases belong to the adamalysin family of the metzincin superfamily of Zn-dependent metalloproteinases. ADAM8 consists of a signal domain, a prodomain, a disintegrin domain, a metalloproteinase domain, a cysteine-rich domain, a transmembrane region, an epidermal growth factor-like domain and a cytoplasmic tail.\[[@ref3]\] ADAM8 is a cell surface glycoprotein expressed primarily in immune cells such as macrophages, neutrophils, monocytes, dendritic cells, and B-cells.\[[@ref4]\] ADAM8 is expressed in osteoclasts and has been involved in the process of osteoclast fusion and, thus plays an essential role as an osteoclast stimulating factor.\[[@ref5]\]

As periodontal disease is an inflammatory disorder, ADAM8 is found to be elevated in the gingival crevicular fluid (GCF) of patients with periodontal diseases, including gingivitis, chronic periodontitis, and aggressive periodontitis.\[[@ref6]\] Hence, our study was designed to estimate the levels of ADAM8 in GCF of subjects with clinically healthy periodontium and chronic periodontitis and assess the relationship of ADAM8 levels with the increase in severity of periodontal disease.

Materials and Methods {#sec1-1}
=====================

The study population consisted of 30 subjects belonging to both sexes and all the subjects selected were from the outpatient clinics of the Department of Periodontics, in JKKN Dental College. The following parameters were evaluated for the subjects: Plaque index (PI), the gingival index (GI), probing depth (PD), and clinical attachment loss (CAL). Fifteen subjects with good oral hygiene, no bleeding on probing, no visual signs of gingival inflammation, GI = 0, no CAL were included in Group I. The chronic periodontitis group (Group II) consisted of 15 subjects with PD ≥ 5 mm and CAL ≥ 2 mm. Exclusion criteria were gingivitis, aggressive forms of periodontal disease, history of periodontal treatment received in the past 6 months, medications that would affect the periodontal status, history of underlying systemic disease, anomalies of the immune system, smoking and tobacco chewing habits. Approval from the ethical committee of the institution was obtained, the nature and purpose of the study were explained to the subjects and written consent was taken. All data were recorded in a standard proforma.

Selection of the test site, detailed case history, clinical examination, and supragingival scaling were done 1-day before the collection of GCF. On the subsequent day after drying the area with a blast of air, a supragingival plaque was removed without touching the marginal gingiva, and the GCF was collected. A standardized volume of 3 μL was collected from each test site with an extracrevicular approach (unstimulated), using volumetric capillary pipettes (Sigma-Aldrich Chemicals Company Limited, USA) that were calibrated from 1 to 10 μL. Each sample collected was allowed a maximum of 20 min. The collected GCF was transferred immediately to plastic vials and stored at −70°C until the time of assay. ADAM8 was determined using a commercially available enzyme-linked immunosorbent assay kit according to the manufacturer\'s instructions.

Statistical analysis {#sec2-1}
--------------------

The data were analyzed statistically, to find the mean and test of significance of mean values for the various parameters between the groups. The Kruskal--Wallis one way ANOVA was used to calculate. The *P* \< 0.05 was considered statistically significant. The Pearson correlation analysis was done to assess the relationship between the various clinical parameters and ADAM8 levels in each study group.

Results {#sec1-2}
=======

The clinical parameters recorded were compared between Group I and II and depicted in [Table 1](#T1){ref-type="table"}. The ADAM8 level in the study groups is described in [Table 2](#T2){ref-type="table"} and [Graph 1](#F1){ref-type="fig"}. The ADAM8 levels in Group I ranged between 0.29 and 0.84 ng/ml and between 5.56 and 20.97 ng/ml in Group II. Comparison of the levels of ADAM8 in the two different groups showed that the mean ADAM8 level in Group II (10.35 ± 4.435) is significantly higher than the mean ADAM8 level in Group I (0.57 ± 0.179) (*P* \< 0.05). The relationship between ADAM8 level and various clinical parameters within the study group is shown in [Table 3](#T3){ref-type="table"}. There was a significant relationship between ADAM8 levels and clinical parameters.
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Comparison of clinical parameters between group I and group II
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Comparison of ADAM8 levels between group I and II
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Correlation of clinical parameters with ADAM8 levels in group II (correlation coefficient)
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Discussion {#sec1-3}
==========

Periodontal diseases are a complex group of diseases characterized by inflammation and the subsequent destruction of the tooth supporting tissue. The destruction of the periodontal tissue is caused by the bacterial infection and host immune response, either directly or indirectly by various mediators that can activate osteoclastic activity. The loss of periodontal attachment and bone destruction during periodontitis is at least partly due to MMPs. As GCF permeates through the diseased soft tissue of the periodontal pocket, contains molecules from the periodontal disease process and so it is considered the most promising source of biochemical indicators like MMPs.\[[@ref7]\]

According to Hannas *et al.*,\[[@ref8]\] MMP activity is observed in a transmembrane protein containing both ADAM domain presenting both cell adhesion and protease activity. ADAMs are glycoproteins that share homology with snake venom metalloproteinase/disintegrins and sperm surface proteins. Among other biological functions, ADAMs are involved in the release of membrane-anchored proteins, such as tumor necrosis factor-α (TNF-α), transforming growth factor-β, and L-selectin, from the plasma membrane.

A disintegrin and metalloproteinase 8 plays various role in the pathogenesis of periodontal disease. For example, the proteolytic activity is exerted by the metalloproteinase domain of ADAM8, which contributes to the destruction of the extracellular matrix.\[[@ref6]\] The shedding of L-selectin and vascular cell adhesion molecule-1 by the metalloproteinase domain may regulate and limit the influx of some subsets of leukocytes into the periodontal tissues as determined by Gómez-Gaviro *et al.*\[[@ref4]\]

Choi *et al.*,\[[@ref5]\] found that the disintegrin and cysteine-rich domains of ADAM8 are involved in cell to cell fusion of osteoclast precursors to become mature multinucleated osteoclasts, may be responsible for alveolar bone resorption in periodontitis. Kataoka *et al.*,\[[@ref9]\] experimented murine CD156 gene and found that ADAM8 is expressed mainly in cells of the immune system particularly monocytes and granulocytes. Furthermore, its expression has been shown to be inducible by lipopolysaccharide and γ -- interferon and by TNF-α in the central nervous system.

A disintegrin and metalloproteinase family is involved in ectodomain shedding, by which the biologically active cytokines, growth factors, and their receptors are released from membrane-bound precursors. ADAM8 is able to cleave membrane-bound CD23, low-affinity IgE receptor as detected by Fourie *et al.*,\[[@ref10]\] in transfected cells and human macrophage cell lines. According to them, ADAM8 dependent soluble CD23 release requires proteolytically active ADAM8 and a physical association of ADAM8 with the membrane-bound form of CD23. This proteolytic release of soluble CD23 by the metalloprotease activity caused up-regulation of IgE production and the induction of inflammatory cytokines. As ADAM8 is expressed in the same cell types as CD23, they finalized that ADAM8 can contribute to ectodomain shedding of CD23, and thus it is a potential target for intervention in allergy and inflammation.

Elevated levels of soluble ADAM8 are detected in serum, bronchoalveolar lavage fluid, and amniotic fluid in association with several pathologic and inflammatory-related conditions, including myocardial infarction, asthma, pneumonia, allergy, rheumatoid arthritis, and preterm delivery.\[[@ref11][@ref12][@ref13]\] ADAM8 is also considered to be a novel serologic marker for lung cancer.\[[@ref14]\]

The presence of ADAM8 and the raised ADAM8 levels in GCF of patients with periodontal diseases corresponds well with the elevated levels of ADAM17 (TNF-α-converting enzyme), another member of the adamalys in subfamily in periodontitis.\[[@ref15]\] TNF-α, which is one of the major proinflammatory cytokines in periodontal diseases, induces the expression of ADAM8 in astrocytes and neuronal cells as determined by Schlomann *et al.*\[[@ref16]\] Black *et al.*,\[[@ref17]\] found that increased levels of ADAM17, which primarily cleaves membrane-anchored protein TNF-α to activate soluble TNF-α and may generate a greater than normal level of TNF-α in GCF, which may lead to an enhancement of ADAM8 production in periodontal disease.

A study by Khongkhunthian *et al.*,\[[@ref6]\] concluded that there is an increase in the level of ADAM8 in periodontitis condition. The present study was undertaken to determine the potential role of ADAM8 in the subjects by quantifying its level in the GCF in periodontal health and disease. The main finding of our study was that the mean concentration of ADAM8 in GCF was found to increase progressively from health (0.57 ± 0.179 ng/ml) to periodontitis (10.35 ± 4.435 ng/ml). This was in accordance with that of a study done by Khongkhunthian *et al.*,\[[@ref6]\] who reported increasing ADAM8 levels in GCF with the progression of periodontal disease.

The previous study by Khongkhunthian *et al.*,\[[@ref6]\] investigated that the median ADAM8 levels were increased in accordance with severity of periodontal disease, that is, the patients with chronic and aggressive periodontitis had significantly higher median ADAM8 levels than did patients with gingivitis. This explained by the fact that ADAM8 plays a pivotal role in both inflammation and bone loss, would be expected to have higher ADAM8 levels than the sites with only gingival inflammation without periodontal tissue loss in gingivitis. It is also due to an accumulation of various types of inflammatory cells in diseased periodontal tissues because ADAM8 is mainly expressed in neutrophils,\[[@ref4]\] B-lymphocytes, dendritic cells, and monocytes. This is the reason why we excluded gingivitis group in our present study. When the pair-wise comparison was done, a statistically significant difference was observed between healthy and chronic periodontitis group.

The correlation of ADAM8 concentration with the four clinical parameters of periodontal status were investigated. The ADAM8 concentration was positively correlated with PI and GI score in Group II (0.864816 and 0.857188, respectively), indicating that the ADAM8 levels are associated with the degree of periodontal tissue inflammation. This was in accordance with the study conducted by Khongkhunthian *et al.*\[[@ref6]\] Moreover, the ADAM8 concentration were also positively correlated with PD and CAL in Group II (0.602501 and 0.910716, respectively), indicating that the ADAM8 levels are positively associated with the degree of periodontal tissue destruction. This was also in accordance with the study conducted by Khongkhunthian *et al.*\[[@ref6]\]

The pathogenesis and progression of periodontitis are mainly caused by bacterially induced aberrant host immunity. As ADAM8 regulates the functions of neutrophils, it was concluded that it has a significant role in innate immunity.\[[@ref4]\] Some studies have shown that cytokines produced by Th1 subsets and Th2 subsets in acquired immunity\[[@ref18]\] can up-regulate ADAM8 expression in systemic organs.\[[@ref9][@ref16]\]

Since our data shows that all the GCF samples tested positive to ADAM8, it can be considered as a biomarker of periodontal disease progression. However, controlled longitudinal, with a larger population and more solid phase assays are needed to verify this possibility.

Financial support and sponsorship {#sec2-2}
---------------------------------

Nil.

Conflicts of interest {#sec2-3}
---------------------

There are no conflicts of interest.
